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INTRODUCTION:
The Italian chemist Pietro Biginelli reported the synthesis of 3,4-
dihydropyrimidin- 2(1H)-ones for the rst time, by a simple one-pot 
condensation reaction of an aromatic   aldehyde, urea, and ethyl 

1acetoacetate in ethanol solution .  The Biginelli reaction has been   
intensively studied in the last two decades, especially due to the 
applications of dihydropyrimidone derivatives as calcium channel 

2 3blockers of the nifedipine-type  and   then as antitumor , antibacterial, 
4 5 6 7antiviral , anti-inammatory , analgesic , anti-Alzheimer , or 

8antioxidant  compounds. Dihydropyrimidone derivatives are the 
backbones of the biologically active natural products with a wide range  
of therapeutic use. Their major applications include treatment of 
hypertension, in the treatment of stable angina, Raynaud's syndrome  
and cerebral vasospasm. Since these compounds are important  
scaffolds, their syntheses are of great importance. Many syntheses of  
dihydropyrimidone derivatives have been reported in a scientic 
literature over a period 100 years. The 3of ,4-Dihydropyrimidin-
2(1H)-ones were synthesised in high yields by one-pot three 
component Biginelli condensation in ionic liquids such as 1-n-butyl-3-
m e t h y l i m i d a z o l i u  t e t r a  u o r o b o r a t e  ( B M I m B F )  o r 4

hexauorophosphorate (BMImPF ) as catalysts under solvent-free and 6
9 . neutral conditions 

A Novel efcient and simple synthetic protocol for the synthesis of 3,4-
dihydropyrimidin-2(1H)-ones by using -proline as the catalyst under L

10solvent free condition . Dicalcium phosphatedihydrate (DCPD) was 
used as a green and reusable catalyst in order to synthesized two 
important categories of heterocycles, 3,4-dihydropyrimidin-2-ones 

11and 3,4- dihydropyrimidin-2-thiones . 12 [Hmim] [Tfa]  was used as 
catalyst for the Biginelli reaction under microwave heating. The 
proposed protocol was found active in the synthesis of  different
biologically active compounds. A simple and practical route for the 
Biginelli cyclocondensation reaction using anhydrous ZnCl  as a 2

catalyst  n-heptane-toluene medium by reaction of substituted in
13    benzaldehydes has been  reported. A sustainable, green one pot  

process for the synthesis dihydropyrimidones by a three component 
reaction of β-ketoester derivatives, aldehyde and urea or thiourea over  

14the alkali treated H -ZSM-5 zeolite under ball-milling was  developed  .
 
Use of (MImH)(OAc) as a catalyst has been reported in the literature 

15for the cyclocondensation reaction in best yield . The synthesis of 3,4-
dihydropyrimidones or thione has been effected by the use of 

16 13potassium tert-butoxide in excellent yields . C NMR spectra and 
elemental analyses.  Among N-methylimidazolium acetate [MImH] 
[OAc], N-methylimidazoliTriuoroacetate [MImH] [CF CO ], 4-N, 3 2

N-dimethylaminopyridinium acetate [DMAPH] [OAc] and 4 N,N-

dimethylaminopyridinium triuoroacetate [DMAPH] [CF CO ], 3 2
15[MImH] [OAc] provide the best result of cyclocondensation reaction .  

15The best results for Biginelli reaction .  

T h e  s y n t h e s i s  o f  v a r i o u s  s u b s t i t u t e d  B i g i n e l l i  3 , 4 -
dihydropyrimidinone thione and Hantzsch 1,4- dihydropyridine  
derivatives has been achieved potassium ter-butoxide (t-BuOK) as a 

16 catalyse under solvent-free conditions, in good to  yieldsexcellent
17NBS  has been used as a mild, efcient and almost neutral catalyst for 

the preparation of dihydropyrimidones (DHPMs) and the 
corresponding thio-derivatives under microwave irradiation. A wide 
variety of DHPMs were synthesized in good to high yields. A practical 
and general microwave-mediated Biginelli cyclocondensation of 
guanidine with aldehydes and β-dicarbonyl compounds provides 
functionalized 2-amino-3,4-dihydropyrimidines in good yields, with 
short reaction times and a simple workup. The scope is considerably 
wider than that of similar reactions carried out under conventional 

18heating. CaCl  is an efcient, inexpensive and readily available 2

catalyst for the three component, one-pot condensation reaction of an 
aldehyde, β-ketoester and urea in reuxing ethanol to afford the 
corresponding dihydropyrimidones in high yield.

MATERIALS AND METHODS:
Experimental Procedure: 
Preparation of a Reagent:   In a 50 mL round bottom ask 1 g of o-
phenylene diamine and 1.68 g of copper acetate was charged and the 
mixture was stirred for 20 minutes. The resultant mixture was cooled, 

oltered and dried at 100 C for 1 hr.  The product is brown solid m.p. 
o 1194 C. The product was characterised by IR,  H NMR, EDAX  

techniques .

1 -1H NMR (DMSO-d6): 6.36-6.48, 6.97, 7.50, 7.97, 12.96  IR cm  : 
3800, 3600, 2280, 1600, 1500, 500

EDAX  Analysis : C = 70.33 %,  N =18.80 %,  O = 9.49 %,  Cu = 1.38 
%

Synthesis of 3,4 –dihydro pyrimidone derivatives: A General 
Procedure 
Benzaldehyde   1 g ( 9.4  mmole) , Urea   0.56 g ( 9.4  mmol)  and Ethyl 
acetoacetate  1.2 g ( 9.4  mmol)  were taken in a 50 mL round bottom 
ask . Catalyst 100 mg and 20 mL ethyl acetate was added to it and the 
reaction was reuxed for 4 hrs. The reaction mixture was ltered to 
remove the catalyst and solvent evaporation furnished the crude 
product. Recrystallization through ethanol furnished the pure product. 

1The products were characterised by IR and  HNMR spectroscopic 
techniques. 
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ABSTRACT
A new protocol for the synthesis of a series of dihydropyrimidone derivatives is reported in this paper. The three component condensation of 
aromatic aldehyde, urea and ethyl acetoacetate is carried out in presence of a copper based novel catalyst prepared from O-phenylene diamine and 
copper acetate. This catalyst is effective in making of the dihydropyrimidone derivatives in excellent yield. The products are puried by the 
recrystallization technique and are characterised by the IR and PMR spectroscopy.  Dihydropyrimidones are the vital skeleton for the biologically 
active compounds hence its synthesis is very important. The different variants with modied reactivity are also reported in the literature hence this 
synthetic method can provide an insight for the preparation of them as well. The removal of catalyst is easy and the overall synthetic method is 
convenient and free of any side products.
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Scheme 1

1. Ar = Ph 
2. Ar = 4-Cl-Ph
3. Ar = 2-NO  – Ph2

4. Ar = 4-OH, 3-Ome
5. Ar = 4- Methoxy Phenyl

Spectral Data:    
1. Ethyl -6-methyl-4-(4-Phenyl)-2-oxo-1,2,3,4-tetrahydro-5-
pyrimidinecarboxylate 

-      1 IR cm 1  3318, 1720, 1649, 1600, 1512, 1212  H NMR   1.14 t, 3H, 
2.26, s, 3H, 3.91 ,q, 2H , 5.12 , d, 1H, 5.90 , s, 1H ,  7.3 ( m, 5H) 9.09, s, 
1H 

2. Ethyl-6-methyl-4-(4-chlorophenyl)-2-oxo-1,2,3,4-tetrahydro-5-
pyrimidinecarboxylate 

- 1IR cm 1    3242, 3131, 2929, 1724,1703, 1649, 1487,1466  H NMR   
1.14 t, 3H, 2.26, s, 3H, 4.02 ,q, 2H , 5.35 , d, 1H, 6.80, s, 1H,  7.2-7.8 m, 
4 H , 9.09, s, 1H 

3 .  E t h y l - 6 - m e t h y l - 4 - ( 2 - n i t ro p h e n y l ) - 2 - o x o - 1 , 2 , 3 , 4 -
tetrahydropyrimidinecarboxylate 

- 1IR cm 1    3443, 3149, 2998, 1676, 1592, 1517, 1370,1234  H NMR  
(400  MHz, CDCl  )   1.17 t, 3H, 2.32, s, 3H,  4.08 ,q, 2H , 5.13 , d, 1H, 3

6.43-6.95  m, 4H , 9.57, s, 1H , 10.2 s, 1H 

4. Ethyl-6-methyl-4-(4-hydroxy,3-methoxyphenyl)-2-oxo-1,2,3,4-
tetrahydro-5- pyrimidinecarboxylate  

- 1IR cm 1    3360, 3276, 1640, 1471,, 1417, 1083   H NMR    1.4 t, 3H, 
2.32, s, 3H, 3.7 s, 3H,  4.7 ,q, 2H , 5.13 , d, 1H, 7.65-8.2 m, 3H ,     9.12, 
s,   1H, 9.8 s, 1H 

5. Ethyl-6-methyl-4-(methoxyphenyl)-2-oxo-1,2,3,4-tetrahydro-
pyrimidinecarboxylate 

- 1IR cm 1    3242, 2955, 1708, 1649, 1612, 1512, 1460  H NMR    1.15 
t, 3H, 2.25, s, 3H, 3.73 s, 3 H,  4.02 ,q, 2H , 5.13 , d, 1H, 6.83=7.18 m , 
4H , 7.57 s,1H, 9.06, s, 1H 

Acknowledgements:
The authors are thanking the Principal, Nowrosjee Wadia College, 
Pune for providing the necessary infrastructure to carry out the 
experimental work. Our sincere thanks are also due to the Savitribai 

1Phule Pune University, Pune for the help in recording the IR and  H 
NMR spectra of our compounds.  

REFERENCES:
1. Suresh and Jagir S. Sandhu, ARKIVOC, 2012, (i), 66-133
2. Ahmed M. Farghaly, Ola H. Rizk, Inas Darwish, Manal Hamza, Mezna Saleh Altowann, 

Assem Barakat, Molecules, 2022, 27(7), 2240
3. Beata Tylinska, Benita Wiatrak, Zaneta Czyznikowska , Aneta  Ciesla-

Niechwiadowicz, Elzbieta Gebarowska , Anna Janicka –Klos, Int. J. Mol. Sci. 2021, 22 
(8), 3825

 1  2 , 3 ,*   4. Vinita Sharma, Nitin Chitranshi,  and Ajay Kumar Agarwal Int J Med Chem. 2014; 
2014: 202784.

*5. M. Amir , S. A. Javed and Harish Kumar Chem Pharm Bull (Tokyo), 2011;59(9):1079-
82

 1 1,4 26. Rajendra Prasad Yejella , Srinivasa Rao Atla  Shivani Singh,  MeenakshiDhanawat,  
2,* 3 4 5 2Sumeet Gupta,  Deepak Kumar,  Saloni Kakkar,  Anroop Nair,  Inderjeet Verma,  and 
2Prerna Sharma  Curr Neuropharmacol. 2021 Feb; 19 (2): 136–151.

7. Muhammad Shahid Nadeem, Jalaluddin Azam Khan, Imran Kazmi and Umer Rashid 
ACS Omega, 2022,7,11, 9369-9379 

8. Jiajian Peng, Youquan Deng ,  Tet. Lett., 42, 5917-5919, 2001
9. Hemantkumar M. Savanur, Rajesh G. Kalkhambkar, Gopalakrishnan  Aridoss, Kenneth 

K. Laali Tet. Lett., 57(27-28),  2016, 3029-3035
1 1 1 110. Yadav J. S.  , Kumar S. Praveen  , Kondaji G.  , Rao R. Srinivasa  , Nagaiah K. Chem. 

Lett., 2004, 3(9), 1168-1169
11. Nooshin Firoozeh, Soodabeh Rezazadeh* and Cobra Izanloo, J. of the Mexican Chem. 

Soc., 61(3), 2017, 241-249
a a b b12. Heidarizadeh , E. Rezaee Nezhad  , S. Sajjadifar Scientia Iranica 20(3), 2013, 561-565

13. Kawsari Akhter, Khorshada Jahan, U.K.R. Romman, Md Giasuddin Ahmed Asian J.of 
Chemistry, 27(7), 2015, 2624-2626

14. Maria Marinrscu ,    Molecules, 2021, 269190, 6022 
15. Fatemeh Ramezani Gomari , Soghra Farahi  ,Hamid Arvinnezhad,  Iran J.of chem. 

Engg.,     40(3), 2021, 888-889               
16. Zhi-Liang Shen, Xiao-Ping Xu, Shun-Jun Ji JOC , 2010, 75(4), 1162-1167 
17.  H. Hazarkhani and B. Karimi, Synthesis, 2004, 1239-1242
18.    B Gangadasua , P Narendera , B China Raju*b & V Jayathirtha Raoa   ,   Indian Journal 

of Chemistry Vol. 45B, May 2006, pp. 1259- 1263

 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

International Journal of Scientific Research 15


